SUMMARY We have studied simple methods of analysing bile acids in human small intestinal aspirates, in order to assess their suitability for the routine clinical investigation of patients with steatorrhoea. Following extraction into methanol, samples were analysed qualitatively for bile acid deconjugation by thin-layer chromatography and quantitatively by the 3-alpha-hydroxysteroid dehydrogenase enzyme assay. These methods were found to give good recoveries, and to be sensitive, accurate, and specific, in addition to being sufficiently simple and rapid for routine diagnostic purposes.
This diagnostic procedure was applied to the identification of patients with steatorrhoea due to the stagnant loop syndrome, and was compared with other tests for this condition, viz, study of the small intestinal bacterial flora, urinary indican excretion, and the Schilling test with added intrinsic factor. Three groups of subjects were studied; group I consisted of nine patients with steatorrhoea due to the stagnant loop syndrome; group JI (disease control group) of six patients with an anatomical stagnant loop that was not causing steatorrhoea; and group III (normal control group) of 11 subjects with no known gastrointestinal disease. The screening of postprandial upper jejunal samples for bile acid deconjugation proved the most useful diagnostic test, being positive in eight out of nine patients from group I, but in none of those from groups II and III. At lower levels of the small intestine, bile acid deconjugation was found in subjects from groups II and III. The other three diagnostic tests discriminated poorly between subjects from group I and those from group II.
The major diagnostic problem in the stagnant loop syndrome is to determine whether bacterial overgrowth in the small intestine is the cause of steatorrhoea in a patient with multiple pathological conditions of the small bowel, including an anatomical stagnant loop. A common example of this is the patient with Crohn's disease complicated by a stricture or fistula. This patient's malabsorption syndrome might be due to bacterial overgrowth resulting from the stricture or fistula, in which case it should respond to surgical treatment or antibiotics; alternatively, it might be due to mucosal involvement by Crohn's disease. An answer could be obtained by. measuring the faecal fat excretion before and after a course of a broad-spectrum antibiotic. But this would require hospitalization for a period of at least 10 days and would thus be timeconsuming and expensive.
Received for publication 21 February 1973. Various indirect tests for bacterial overgrowth have therefore been introduced in order to resolve this problem, but none of them has proved entirely satisfactory. Urinary indican excretion is raised in patients with bacterial overgrowth of the small intestine, but mild to moderately increased levels are also found in patients with other malabsorption syndromes (Neale and Tabaqchali, 1966; Greenberger, Saegh, and Ruppert, 1968) . The Schilling (1953) test is abnormal even in the presence of added intrinsic factor, but an abnormal test is found in patients with ileal disease or resection. Recently, a breath test has been introduced for altered bile acid metabolism (Fromm and Hofmann, 1971) , but this is also positive in patients with bile acid malabsorption due to ileal disease or resection.
In view of the nonspecific nature of these indirect tests, we have taken a more direct approach to diagnosis. Current evidence suggests that steatorrhoea In the stagnant loop syndrome is due to bac-terial deconjugation of bile acids within the lumen of the small intestine (Donaldson, 1965; Tabaqchali, Hatzioannou, and Booth, 1968) . If this is true, then screening of small intestinal aspirates for bile acid deconjugation ought to provide the most direct approach to diagnosis. We have therefore assessed this method of diagnosis in nine patients with steatorrhoea due to the stagnant loop syndrome, and have compared it with study of the small intestinal bacterial flora, urinary indican excretion, and the Schilling test with added intrinsic factor. In view of recent evidence that bacterial deconjugation of bile acids occurs in the lower jejunum and ileum of normal subjects (Northfield, Condillac, and McColl, 1970) , we have also studied 11 subjects with no known gastrointestinal disease (normal control group), and a group of six subjects with an anatomical stagnant loop that was not giving rise to steatorrhoea (disease control group). A preliminary report of our findings was presented at the annual meeting of the British Society of Gastroenterology in 1971 (Northfield, Drasar, and Wright, 1971 ). Eneroth (1963) were used, and for conjugated bile acids the system of Anderson and Haslewood (1970) . Plates were developed with 10% phosphomolybdic acid in ethanolic solution. Quantitative measurements of total bile acid concentration were carried out using the 3-alphahydroxysteroid dehydrogenase enzyme assay (Iwata and Yamasaki, 1964 
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COMPARISON WITH OTHER DIAGNOSTIC TESTS
With respect to the bacteriological findings, the anaerobe counts gave more useful information than did the aerobe counts. Total anaerobe counts are shown in fig 3 for the same levels of the small intestine as in figure 2. As with the bile acid results, the postprandial upper jejunal sample discriminated better than the fasting sample between the two groups of patients studied. Five out of seven group 1 subjects had a count higher than the normal range found in the group III subjects, ie, more than 104 per ml, but so did three out of five group II subjects .8 (X2 = 0.04; 075 < p < 0.9). Four group I subjects had a count of more than 105 per ml, whereas no group II subject had a count above this level, but this difference also may have been due to chance (X2 = 2X1; 0.1 < p < 0.25). Two patients from both these groups had a count within the normal range. Three of these four patients had a raised count at some other level of the small intestine. The fourth patient had a lower ileal stricture, and it is possible that if a sample had been available from mid or lower ileum this would have shown a raised count. In all cases, testing in vitro showed that the anaerobes were sensitive to ampicillin before treatment with this antibiotic. They consisted mainly of bacteroides and bifidobacteria, which were capable of deconjugating bile acids in vitro. The urinary indican excretion in group I subjects was 214 + 141 mg per 24 hours (mean ± SD), and a very similar excretion of 202 ± 78 mg per 24 hours was found in group II subjects. Five out of seven group I subjects had an increased excretion (more than 100 mg/24 hours), but so did five out of six group II patients ( In applying jejunal bile acid analysis to the identification of patients with steatorrhoea due to the stagnant loop syndrome, the most useful diagnostic information was obtained from screening postprandial upper jejunal samples for the presence of bile acid deconjugation. This can be carried out on a Value ofsmall intestinal bile acid analysis in the diagnosis ofthe stagnant loop syndrome 347 purely qualitative basis, by thin-layer chromatography, so long as a positive result is checked on a second solvent system. Observing this precaution, we found no false positive results, and only one false negative result. It should be noted that the number of subjects studied was relatively small, so that our findings require confirmation in a larger series. In the meantime, it is probably advisable to check the significance of a positive result by assessing the response of faecal fat excretion to a broad-spectrum antibiotic.
Comparison with other procedures showed that jejunal bile acid analysis was of more diagnostic value in determining the cause of steatorrhoea than study of the small intestinal bacterial flora. Anaerobe counts of up to 104 per ml were found in postprandial upper jejunal samples of normal subjects. These counts are higher than those reported by other authorities (Gorbach, 1971) . Urinary indican excretion and Schilling test with added intrinsic factor discriminated poorly between patients with the stagnant loop syndrome and disease controls. Although we have not compared jejunal bile acid analysis directly with the radioisotope breath test for altered bile acid metabolism, which was first described after completion of our study (Fromm and Hofmann, 1971) , it should be noted that this latter test cannot give any information on the site of increased bile acid deconjugation. A positive result is also obtained with increased colonic deconjugation in patients with bile acid malabsorption due to ileal disease or resection. Interpretation would therefore be particularly difficult with respect to the main diagnostic problem studied here-the patient with multiple pathological conditions of the small bowel. The breath test does, however, appear to be a simple method of selecting patients for more detailed diagnostic investigation (Parkin, O'Moore, Cussons, Warwick, Rooney, Percy-Robb, and Shearman, 1972) . The interpretation of a positive test should be assisted by direct determination of the site of bile acid deconjugation by means of jejunal intubation, as described here.
Jejunal bile acid analysis could probably be usefully applied as a diagnostic test in patients with steatorrhoea due to other causes than the stagnant loop syndrome, especially when there is more than one possible cause for steatorrhoea. A reduced jejunal concentration of total bile acids has been reported in patients with steatorrhoea due to ileal resection (McLeod and Wiggins, 1968) and chronic liver disease (Badley, Murphy, Bouchier, and Sherlock, 1970) . In these conditions, bile acid deconjugation is not found in upper jejunal samples, so that differentiation from the stagnant loop syndrome, as well as from other malabsorption syndromes, should be possible. Aspirates for jejunal bile acid analysis can be obtained at the same time as a Lundh test of pancreatic function (Lundh, 1962 
